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WIRELESS COMMUNICATION APPARATUS 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention is related to a wireless 
communication apparatus . 
Related Background Art 

While application ranges of wireless communication 
systems such as PHS (Personal Handy phone System), 
especially, a private system are gradually expanded, 
these wireless communication systems may be frequently 
utilized in communication units of office-use 
appliances . 

In such a wireless communication system, in order 
that a wireless terminal apparatus can be utilized in 
the wireless communication system, the wireless 
terminal apparatus must be registered as a subscriber 
into this wireless communication system .A 



BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present 
invention, reference is made of a detailed description 
to be read in conjunction with the accompanying 
drawings , in which : 

Fig. 1 is a schematic block diagram for indicating 
an entire arrangement of a wireless communication 
system according to eJ first embodiment of the present 
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invention; 



system according to a first embodiment of the present 



P 



Fig, 2 is a schematic block diagram for showing an 
internal arrangement of a wireless terminal apparatus 
5 employed in the wireless communication system of the 
first embodiment; 

Fig. 3 is a schematic block diagram for indicating 
an internal arrangement of a wireless base station 

\2 employed in the wireless communication system of the 

. ^ 

□ 10 first embodiment. 

rf\ Figs. 4A, 4B and 4C illustratively show a 

If^ structure of a notification signal transmitted by the 

wireless base station in the first embodiment; 

Fig. 5 is a sequence diagram for describing 
15 operations of the wireless communication system 
according to the first embodiment of the present 
invention; 

Figs. 6A, 6B and 6C are flow charts for describing 
operations of the wireless terminal apparatus employed 
20 in the wireless communication system of the first 
embodiment ; 

Fig. 7 is a sequence diagram for describing 
operations of a wireless communication system according 
to a second embodiment of the present invention; 
25 Figs. 8A, 8B and 8C are flow charts for describing 

operations of the wireless terminal apparatus employed 
in the wireless communication system of the second 



embodiment ; 

Fig. 9 Is a schematic block diagram for indicating 
an Internal arrangement of a wireless terminal 
apparatus according to another embodiment of the 
present invention ; 

Fig. 10 is a sequence diagram for describing 
operations of a wireless communication system according 
to a third embodiment of the present invention; 

Figs. IIA, IIB and IIC are flow charts for 
describing operations of the wireless terminal 
apparatus employed in the wireless communication system 
of the third embodiment; 

Fig. 12 is a sequence diagram for describing 
operations of a wireless communication system according 
to a fourth embodiment of the present invention; and 

Fig. 13 is a flow chart for describing operations 
of the wireless terminal apparatus employed in the 
wireless communication system of the fourth embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to drawings, various embodiments of 
the present invention will be explained. It should be 
noted that in a present embodiment, the PHS (personal 
Handy phone system) is employed as the wireless 
communication system. 

In this first embodiment, a wireless terminal 
apparatus whose subscriber registration has already 



been established may execute a transmission restriction 
(transmission control) based upon a notification signal 
transmitted when a wireless base station executes a 
subscriber registration operation. 

It should be understood that while other wireless 
communication systems such as the PDC (personal digital 
cellular) system, the GSM (global system for mobile 
communications) system, the DECT (digital enhanced 
cordless telephone) system, the IS95 (Interim standard- 
95) system, the CDMA-One system, and the W-CDMA system 
are employed Instead of the above -explained PHS system, 
a wireless terminal apparatus which has already been 
registered may execute a transmission restriction based 
upon a notification transmitted when a wireless base 
station performs a subscriber registration operation. 

In Fig . 1 , there is shown an overall arrangement 
of a wireless communication system according to this 
first preferred embodiment of the present invention. 

In this drawing, reference numerals 100 and 101 
show communication control apparatuses which are 
connected to office-use appliances 106 and 107 such as 
a copying machine, and a printer, respectively. It 
should be understood that these communication control 
apparatus 100 and 101 may be connected to home-use 
appliances (for example, air conditioner and video 
recording/reproducing appliance) other than the above- 
explained office-use appliances. 
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Also, reference numerals 102 and 103 indicate 
wireless terminal apparatuses which are communicated 
via a wireless base station 111 to each other. 

Reference numerals 104 and 105 represent main 
5 boards which are connected to the office-use appliances 
106 and 107, respectively. The main boards 104/105 
instruct communications by the wireless terminal 
apparatus 102/103 in response to instructions issued 
from the office-use appliances 106/107, and also 
^~ 10 instruct both the office-use appliances 106/107 to 

i:l output data while the wireless terminal apparatus 

102/103 are communicated to each other. It should also 
£3 be noted that the main boards 104/105 may be connected 

to a home-use appliance other than the office-use 
15 appliances 106/107. Alternatively, both the main board 
104 and the main board 105 may instruct both the 
wireless terminal apparatus 100 and 101 to communicate 
with each other irrespective of instructions issued 
from the office-use appliances 106 and 107. 
20 Also, reference numeral 108 represents a host 

located at a remote place, namely corresponds to a 
computer capable of remote -controlling the wireless 
control apparatuses 100 and 101. The host 108 performs 
a data communication with the office-use appliances 106 
25 and 107 (or, home-use appliances which are not shown) 
via a public line 113, a central managing apparatus 
110, and the communication control apparatus 100 and 
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101 so as to manage and control the office-use 
appliances 106/107, or the home-use appliances (not 
shown), namely so as to manage operation conditions 
thereof, so as to sense abnormal statuses thereof, and 
5 so as to set modes thereof. 

Also, reference numeral 109 shows a line control 
apparatus for connecting the host 108 to a public line 
119 . 

Reference numeral 110 indicates a central managing 
10 apparatus which is connected via both a PSTN line 114 

and another public line 113 to the host 108. Also, the 
central managing apparatus 110 controls data such as 
maintenance data as to the office-use appliances 
. 106/107 in a centrally managing manner, which are sent 
15 from the wireless control apparatuses 100 and 101. 
Reference numeral 111 represents a wireless base 
station, and reference numeral 112 indicates a line 
control apparatus used to connect the central managing 
apparatus 110 to the public line 113. 
20 It should also be noted that the central managing 

apparatus 110 may be connected to a public line by way 
of not only the PSTN line 114, but also an ISDN line, 
or a public wireless line. Furthermore, the public 
line 113 may be connected to the host 108 by way of not 
25 only the PSTN line, but also an ISDN line, or a public 
wireless line. 

Fig. 2 is a schematic block diagram for 
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representing an internal arrangement of the above - 
explained wireless terminal apparatus 102, or 103 
employed in the wireless communication system of this 
first embodiment. 
5 Reference numeral 201 shows a control unit of a 

wireless communication unit. This control unit 201 
contains a subscriber registration setting function 202 
and a location registration restriction function 203. 
The subscriber registration setting function 202 is 
10 operated as follows. That is, when a power supply is 

C3 

-'l^ turned ON and no subscriber registration operation is 

l-j = 

riJ performed in any of the wireless base stations, the 

s control unit 201 is automatically set to a subscriber 

"^d registration setting mode and executes a subscriber 

15 registration process operation. The location 
l2 registration restriction function 203 is operated as 

follows. That is, when a call out/location 
registration restriction notification signal is 
detected under such a condition that a subscriber 
20 registration operation has been completed with respect 
to a wireless base station, this location registration 
restriction function 203 restricts a transmission 
process operation such as a call out process operation 
and a location registration process operation. 
25 The control unit 201 is arranged by a computer 

which is operated in accordance with a computer 
program. A memory 201M stores therein this program. 
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In such an operation mode that this program is supplied 
from either a floppy disk (not shown) or a compact disk 
(not shown) to the control unit 201, this floppy disk, 
or compact disk corresponds to such a storage medium 
5 for storing therein this program readable by the 

control unit 201. Alternatively, this program may be 
supplied from an external program supply source (not 
shown) via an antenna 211 to this control unit 201. 

Id 

Also, reference numeral 204 indicates a RAM 
^^f 10 (random access memory) . This RAM 204 contains a call 

^i! out restricted area 205, and a location registration 

^9 restricted area 206. The call out restricted area 205 

[3 is an area for managing as to whether or not a call out 

M restriction is being carried out based upon a call 

□ 15 out/location registration notification signal issued 

from a wireless base station. The location 
registration restricted area 206 is an area for 
managing as to whether or not the location registration 
restriction is being carried out based upon a call 
20 out/location registration restriction notification 
signal issued from a wireless base station. 

Also, reference numeral 207 shows a connection 
unit used for connecting to the main board 104 and the 
main board 105. 

25 Also, reference numeral 208 indicates a main board 

interface for interfacing a transmission/reception of a 
signal between the main boards 104 and 105. Reference 
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numeral 211 shows an antenna, reference numeral 212 
denotes a wireless process unit for executing various 
sorts of process operations in order to 

transmit /receive a signal from/ to the antenna 212 in a 
5 wireless manner. Also, reference nxameral 213 indicates 
a channel code for encoding/decoding a signal. 
Reference numeral 214 shows a data communication 
process unit for executing various sorts of process 
operations as to a signal communicated with the main 
f=^ 10 boards. 

Fig. 3 is a schematic block diagram for indicating 

f\l 

an internal arrangement of the above -described wireless 
base station 111 employed in the wireless communication 
system of this first embodiment. 

15 Reference numeral 301 shows a control unit. This 

1=^ control unit 301 contains a subscriber registration 

mode transition control function 302, and a call 
out/location registration restriction control function 
303. The subscriber registration mode transition 

20 control function 302 corresponds to such a function 

that the operation of the wireless base station 111 is 
shifted to a subscriber registration mode in response 
to a request issued from the host 108 so as to execute 
a subscriber registration process operation of a 

25 wireless terminal apparatus. The call out/location 

registration restriction control function 303 may cause 
a wireless terminal apparatus to execute such 
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transmission restrictions as a call out restriction and 
a location registration restriction. This wireless 
terminal apparatus has already been registered when the 
subscriber registration process operation is carried 
out . 

The control unit 301 is arranged by a computer 
which is operated in accordance with a computer 
program. A memory 301M stores therein this program. 
In such an operation mode that this program is supplied 
from either a floppy disk (not shown) or a compact disk 
(not shown) to the control unit 301, this floppy disk, 
or compact disk corresponds to such a storage medium 
for storing therein this program readable by the 
control unit 301. Alternatively, this program may be 
supplied from an external program supply source (not 
shown) via an antenna 311 to this control unit 301. 

Also, reference numeral 304 indicates a RAM which 
contains a communication notification signal area 305, 
and a restriction notification signal area 306. The 
communication notification signal area 305 is used to 
manage the normal condition, namely such a condition 
that a subscriber registration process operation is not 
being carried out. The restriction notification signal 
area 306 is to manage such a condition that a 
transmission restriction such as a call out restriction 
and a location registration restriction is being 
carried out with respect to a wireless terminal 
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apparatus . 

Also, reference numeral 307 shows a connection 
unit between the wireless base station 111 and the main 
board 115. Reference numeral 308 indicates a main 
5 board interface for interfacing a 

transmission/reception of a signal between the main 
boards 104 and 105. Reference numeral 311 shows an 
antenna, reference numeral 312 denotes a wireless 

3 process unit for executing various sorts of process 

3 

f"^ 10 operations in order to transmit /receive a signal 

}Z from/to the antenna 311 in a wireless manner. Also, 

1% reference numeral 313 indicates a channel code for 
encoding/decoding a signal. Reference numeral 314 

'^''•f shows a data communication process unit for executing 

iU 15 various sorts of process operations as to a signal 

p ™ 

L -J 

H communicated with respect to the main board 115. 

Fig. 4A to Fig. 4C show format diagrams of a 
notification signal which is transmitted by the 
wireless base station 111 (and received by wireless 
20 terminal apparatus) in this first embodiment. 

In this drawing, reference numeral 400 shows a 
system information notification message. The system 
information notification message 400 contains wireless 
base station (CS) information 410 and wireless channel 
25 restriction information 420. 

The wireless base station (CS) information 410 
contains a bit 401 for notifying as to whether or not 
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the wireless base station (CS) 111 is a station into 
which subscriber data is written (namely, this bit 
indicates as to whether or not this wireless base 
station 111 corresponds to such a wireless base station 
5 of subscriber registration mode). When the bit 401 is 
equal to "1", the wireless base station (CS) 111 
corresponds to such a subscriber data writing base 
station. VJhen the bit 401 is equal to "0", the 
wireless base station (CS) 111 is not a subscriber data 

10 writing base station. 

Also, the wireless channel restriction information 
420 contains a bit 402, and another bit 403. The bit 
402 notifies as to whether or not a location 
registration restriction is established with respect to 

15 a wireless terminal (PS) whose subscriber registration 
has already been registered. The bit 403 notifies as 
to whether or not a call out restriction is established 
with respect to a wireless teirminal (PS). 

When the bit 402 is equal to "1", this bit 402 

20 notifies that the location registration restriction is 
established with respect to the wireless terminal (PS) 
whose subscriber registration has already been 
established. When the bit 402 is equal to "0", this 
bit 403 notifies that the location registration 

25 restriction is not established with respect to the 

wireless terminal (PS) whose subscriber registration 
has already been established. 
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Also, when the bit 403 is equal to "1", this bit 
403 notifies that the call out restriction is 
established with respect to the wireless terminal (PS). 
When the bit 403 is equal to "0", this bit 403 notifies 
that the call out restriction is not established. 

As represented in Fig. 4A to Fig. 4C, the system 
information notification message 400 is made of 8 
pieces of octets. Among these octets, a first bit to a 
sixth bit of a third octet correspond to the wireless 
base station (CS) information 410, and a fifth bit to 
an eighth bit of a sixth octet correspond to the 
wireless channel restriction information 420. Also, a 
fourth bit of the third octet corresponds to the above- 
explained bit 401. A sixth bit and a fifth bit of the 
sixth octet correspond to the above -explained bits 402 
and 403, respectively. 

Fig. 5 is a sequence diagram for representing such 
a case that the wireless terminal apparatus 103 
operating in the subscriber registration mode executes 
the subscriber registration process operation with 
respect to the wireless base station 111 in the 
subscriber registration mode, whereas the wireless 
teirminal apparatus 102 whose subscriber registration 
operation has already been completed and which is 
operating under normal condition executes the call out 
restriction process operation when a call out request 
is received from the main board 104. 



As is represented in Fig. 5, in this first 
embodiment, in a registration mode for registering a 
wireless terminal apparatus whose subscriber 
registration operation has not yet been completed (103 
in Fig, 5), a signal transmission from such a wireless 
terminal apparatus (103 in Fig. 5) whose subscriber 
registration operation has already been completed is 
restricted (103 in Fig. 5). 

In other words, the wireless base station 111 
transmits a restriction notification signal in response 
to a subscriber registration mode transition request 
issued from the host 108. When the restriction 
notification signal is received, the wireless terminal 
apparatus 102 whose subscriber registration operation 
has already been made is brought into a restriction 
mode. In the restriction mode, the wireless terminal 
apparatus 102 returns a disconnect display with respect 
to a call out request issued from the main board 104. 
Upon receipt of the restriction notification signal, 
the wireless terminal apparatus 103 whose subscriber 
registration operation has not yet been registered 
performs a subscriber registration sequence with 
respect to the wireless base station 111. Vfhen the 
subscriber registration of the wireless terminal 
apparatus 103 can succeed, the subscriber registration 
mode is released, and then, the notification signal in 
the normal mode is transmitted. 
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It should be understood that the wireless terminal 
apparatus 102 and 103, and the wireless base station 
111 are operated as follows, since the control unit 201 
and the control unit 301 execute the programs which are 
5 stored in the memory 201M and the memory 30 IM. 

Fig. 6A to Fig. 6C are flow charts for explaining 
operations of the control unit 201 employed in the 
wireless terminal apparatus 102 and 103. This flow 
chart indicates a portion of a computer program which 

10 is stored in the memory 201M and is readable by the 
control unit 201 . 

First, a subscriber registration mode transition 
request is issued from the host 108 with respect to the 
wireless base station 111 (step S500). In other words, 

15 first, in order to be connected to the line control 
apparatus 112, the host 108 issues a request via the 
line control apparatus 109 to the public line 113. 
Thereafter, the host 108 sends the subscriber 
registration mode transition request via the main board 

20 115 to the wireless base station 111 under such a 

condition that this host 108 is connected to the line 
control apparatus 112. 

The wireless base station 111 sets such a fact 
that the present mode is the subscriber registration 

25 mode into the restriction notification signal area 306 
of the RAM 304, and the operation mode of this wireless 
base station 111 is transferred from the normal 
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(step S502). Then, the wireless base station 111 
commences a transmission of a notification signal of 
the subscriber registration mode by which both the call 
out restriction and the position registration 
5 restriction are instructed (step S503). In other 

words, the wireless base station 111 transmits such a 
system information notification message 400 in which 
the bit 401 of Fig. 4B is set to "1", the bit 402 is 
set to "1", and the bit 403 is set to "1". In this 
10 case, the bit 401 of "1" (shown in Fig. 4B) indicates 
that this notification signal is equal to the 
notification signal of the subscriber registration 
mode. 

Since the subscriber registration of the wireless 
15 terminal apparatus 102 has already been accomplished 

(step S601) and this wireless/ terminal apparatus 102 is 
operated under the normal mode, in the case that the 
wireless terminal apparatus/ 102 receives both a 
notification signal of a call out restriction and a 
20 notification signal of ,a location registration 

restriction (step S607)>/which are sent from such a 
wireless base station where the terminal apparatus 
performs a waiting operation, this wireless terminal 
apparatus 102 reads a/ wireless channel restriction 
25 information 420 of this notification signal, and then, 
judges as to whether or not a call out restriction is 
being established ybased upon a bit 403 thereof (step 



being established based upon a bit 403 thereof (step 

In this case that the call out restriction is 
being established, the wireless terminal apparatus 102 
sets such a fact that the call out restriction is being 
established into the call out restricted area 205 of 
the RAM 204 (step S609), and then, is brought into the 
call out restriction state (step S511). In the case 
that the call out restriction is not being established, 
the wireless terminal apparatus 102 sets such a fact 
that the call out restriction is not being established 
into the call out restricted area 205 (step S610). 

Also, the wireless terminal apparatus 102 judges 
as to whether or not a location registration 
restriction is being established based upon the bit 402 
of the wireless channel restriction information 420 of 
the received notification signal (step S611). In the 
case that the location registration restriction is 
being established, the wireless terminal apparatus 102 
sets such a fact that the location registration 
restriction being established into the location 
registration restricted area 206 of the RAM 204 (step 
S612), and then, is brought into the location 
registration restriction state (step S511). To the 
contrary, when the location registration restriction is 
not being established, the wireless terminal apparatus 
102 sets such a fact that the location registration 
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restriction is not being established into the location 
registration restricted area 206 (step S613). 

When the wireless terminal apparatus 102 is 
entered into the mode of call out/location registration 
5 restrictions, even if a call out request is issued from 
the main board 104 (step S512), this wireless terminal 
apparatus 102 immediately sends a disconnect display to 
the main board 104 (step S513) so as to restrict the 
-3 call out . 

t'l 10 In other words, when the call out request is 

S3 ^ 

[;! issued from the main board 104 (step S614), the 

ru 

fp wireless terminal apparatus 102 checks as to whether or 

p not the setting condition of the call out restricted 

I'l area 205 is under call out restriction (step S615). 

J™ 15 When the setting condition is under call out 

restriction, the wireless terminal apparatus 102 
performs a disconnect process operation by which the 
disconnect display is transmitted to the main board 104 
(step S617). It should be noted that when the setting 
20 condition is not under call out restriction, the 

wireless terminal apparatus 102 executes the call out 
sequence in answer to the request of the main board 104 
(step S616) . 

Also, in such a case that a location registration 
25 request is issued from either the main board 104 or the 
wireless process unit 212 (step S618), the wireless 
terminal apparatus 102 checks as to whether or not the 
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setting condition of the location restricted area 206 
is under location restriction (step S619). When the 
setting condition is under location registration 
restriction, the wireless tezminal apparatus 102 
5 notifies a failure of such a location registration 

operation to either the main board 104 or the wireless 
process unit 212, which requests the location 
registration (step S621). It should be noted that when 
^2 the setting condition is not under location 

'l^ 10 registration restriction, the wireless terminal 
apparatus 102 executes the location registration 

riJ sequence with respect to the wireless base station 

CO 

3 (step S620) . 

'^J On the other hand, when the wireless terminal 

! S 

Ij 15 apparatus 103 judges that the subscriber registration 
has not yet been completed while the power supply is 
turned ON (step S601), the operation mode of this 
wireless terminal apparatus 103 is automatically 
brought into the subscriber registration mode (step 

20 S602), and also the wireless terminal apparatus 103 

immediately executes to retrieve such a wireless base 
station operated in the subscriber registration mode 
(steps S501 and S603). 

Then, when the wireless terminal apparatus 103 

25 finds out such a wireless base station 111 which 

transmits the notification signal (step S503) of the 
subscriber registration mode (steps S504 and S604), 
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channel establishment request to this wireless base 
station 111 (step S505). When a link channel 
allocation is received from the wireless base station 
111 (step S506), this wireless terminal apparatus 103 
establishes a link between the wireless terminal 
apparatus 103 and the wireless base station 111 (step 
S605), and then, executes the subscriber registration 
sequence between the wireless terminal apparatus 103 
and the wireless base station (steps S507 and S606). 

It should also be noted that when the bit 401 of 
Fig. 4B is equal to "1", the wireless terminal 
apparatus 103 may recognize that the relevant signal 
corresponds to the notification signal of the 
subscriber registration mode. 

In another embodiment of the present invention, 
while the wireless terminal apparatus 103 does not 
judge as to whether or not a notification signal 
corresponds to the subscriber registration mode, this 
wireless terminal apparatus 103 executes a subscriber 
registration sequence in connection with such a base 
station which transmits another notification signal 
when this notification signal is received in the 
subscriber registration mode. In this embodiment, the 
bit 401 of Fig. 4B may be equal to "1", or "0". 

Also, in the wireless terminal apparatus 103 whose 
subscriber registration oper^ion has not yet been 
completed, such a fact that /the location registration 
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completed, such a fact that the location registration 
restriction is being established xb not set into the 
call out restricted area 205 of yxhe RAM 204, Also, 
even when the location regis tr^at ion restriction 
5 notification signal is received (step S503), this 

wireless terminal apparatus^ 103 does not receive the 
restriction of the subscriber registration. In other 
words, the restriction /established by the notification 
signal transmitted ay the step S503 is made as to the 

10 location registration, and thus, the subscriber 
registration is not restricted. 

When the subscriber regisxration operation is 
accomplished, the wireless t/erminal apparatus 103 
releases the subscriber re^/istration mode in order to 

15 perform the normal communication. 

On the other hand, when the subscriber 
registration of the wireless terminal apparatus 103 is 
accomplished, the wireless base station 111 notifies 
the success of this subscriber registration (step 

20 S508). In a modification of the present invention, the 
wireless base station 111 notifies such identification 
information capable of identifying the wireless 
terminal apparatus 103 to the host 108. 

Thereafter, the host 108 instructs the base 

25 station 111 to disconnect the PSTN line 114, so that 
the connection established between the line control 
apparatus 109 and the public line 113 is disconnected. 
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terminal apparatus 103 can succeed, the wireless base 
station 111 releases the subscriber registration mode 
(step S509). In other words, the wireless base station 
111 releases setting of the restriction notification 
5 signal area 306 of the RAM 304, and then sets such a 
fact that the present mode is the normal mode into a 
normal notification signal area. 

Then, the wireless base station 111 transmits such 
a notification signal of the normal mode, in which the 

10 restrictions of transmitting the call out restriction 
and the location registration restriction are released 
(step S510). In other words, the wireless base station 
111 transmits such a system information notification 
message 400 in which the bit 401 of Fig. 4B is set to 

15 "0", the bit 402 of Fig. 4C is set to "0", and the bit 
403 of Fig. 4C is set to "0". 

The wireless terminal apparatus 103 which receives 
the notification signal of the normal mode releases the 
call out/location registration restrictions (steps 

20 S514, S610, S613), and may accept a call out request 
and a location registration request, which are issued 
from the main board 104. 

In another embodiment mode of the present 
invention, the releasing operation (step S509) of the 

25 subscriber registratJ/on mode of the wireless base 
station 111 is carried out in response to an 
instruction made /rom the host 108. 
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instruction made from the host 108 . 

For instance, in the case that the registration 
operations of three sets of wireless terminal apparatus 
are carried out by the host 108, when the host 108 
5 receives such a notification (step S508) that the 

subscriber registrations can succeed three times, this 
host 108 releases the subscriber registration mode of 
the wireless base station 111 (step S509), 
3 After the registration of the first set of the 

n 10 wireless terminal apparatus 103 could succeed, this 

wireless terminal apparatus 103 releases the subscriber 

ry 

'^^ registration mode, and then sets the noimal mode. On 

l:^ the other hand, while the operation of the wireless 

is 

base station 111 is kept under the subscriber 
15 registration mode, this wireless base station 111 
H transmits a call out/location registration restriction 

notification signal. As a result, the wireless 
terminal apparatus 103 set under the normal mode 
receives this call out/location registration 
20 restriction notification signal, and the operation of 
this wireless terminal apparatus 103 is brought into 
the call out/location registration restriction mode 
similar to the wireless terminal apparatus 102. In the 
case that the registration operations of the 
25 second/ third wireless terminal apparatus can succeed, 
the host 108 releases the subscriber registration mode 
of the wireless base station 111, whereas this wireless 



base station 111 transmits a call out/location 
registration restriction release notification signal. 
Then, the wireless terminal apparatus 102 and 103 
receive this call out/location registration restriction 
release notification signal, and then, release the call 
out /location registration restriction mode. 

In accordance with this first embodiment, in the 
case that the operation mode of the wireless base 
station is brought into the subscriber registration 
mode, this wireless base station performs the calling 
control such as the call out restriction and the 
position registration restriction with respect to the 
wireless terminal apparatus, and therefore, this 
wireless base station can control that this wireless 
terminal apparatus does not transmit the wireless 
signal. As a result, while the useless traffics of the 
control channel can be avoided, this wireless 
communication system can contribute the effective 
utilization of the control channels. 

Also, in accordance with the modification of the 
present invention, the wireless base station 111 
executes both the call out restriction and the location 
registration restriction of the wireless terminal 
apparatus 102 whose subscriber registration operation 
has been accomplished in the subscriber registration 
mode. However, the wireless base station 111 may carry 
out only one of the call out restriction and the 
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location registration restriction of the wireless 
terminal apparatus 102, For instance, the wireless 
base station 111 restricts the call out of the wireless 
terminal apparatus 102 whose subscriber registration 
5 operation has been completed, but does not restrict the 
location registration thereof. 

Next , the following embodiment will now be 
explained. That is, in the case that either a call out 
request or a location registration request is issued to 
10 such a wireless terminal apparatus in which call 

out/location registration restrictions are carried out, 
the wireless terminal apparatus holds , or reserves this 
^„ call out request, or this location registration 

"J request. When the restrictions of the call 

Lj 15 out /location registration is released, the wireless 

f n 

M terminal apparatus executes the held call out operation 

and the held location registration operation. 

It should also be understood that an entire 
arrangement of a wireless communication system, an 

20 internal arrangement of a wireless base station 111, 
and an internal arrangement of a wireless terminal 
apparatus 102, according to this embodiment, are 
similar to those disclosed in Fig. 1, Fig, 2, and Fig. 
3 , respectively. 

25 Fig. 7 is a sequence diagram for representing 

operations of the wireless terminal apparatus 102 
operated under normal condition in such a case that the 
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wireless base station 111 Is operated in the subscriber 
registration mode. It should be understood that since 
a process operation of the wireless terminal apparatus 
103 for executing the subscriber registration process 
operation is similar to the above -explained process 
operation of Fig. 5, a description of this process 
operation is omitted in the below-mentioned 
description. 

Also, Fig. 8A to Fig. 8C is an operation flow 
chart for describing operations of the control unit 201 
employed in the wireless terminal apparatus 102. This 
flow chart indicates a portion of a program which is 
stored into the memory 201M, and is readable by the 
control unit 201. It should also be noted that both 
the wireless terminal apparatus 102 and 103, and also 
the wireless base station 111 are operated as follows, 
since the control unit 201 and the control unit 301 
execute programs which are stored in the memory 201M 
and the memory 301M. 

First, the host 108 issues a subscriber 
registration mode transition request to the wireless 
base station 111 (step S700). 

The wireless base station 111 sets such a fact 
that the present operation mode (normal mode) 
corresponds to the subscriber registration mode into 
the restriction notification signal area 306 of the RAM 
304, and then the present operation mode thereof is 



- 27 - 



transferred from the normal operation mode to the 
subscriber registration mode (step S701). This 
wireless base station 111 starts to transmit a 
notification signal of this subscriber registration 
mode which may instruct both a call out restriction and 
a location registration restriction (step S702). 

When the wireless terminal apparatus 102 receives 
the notification signal transmitted form the wireless 
base station 111 which is operated under waiting 
condition, the wireless terminal apparatus 102 reads 
out wireless channel restriction information of this 
notification signal and also judges as to whether or 
not the call out restriction is being established (step 
S800) . 

In the case that the call out restriction is being 
established, the wireless terminal apparatus 102 sets 
such a fact that the present condition is set under 
call-out restriction into the call out restricted area 
205 of the RAM 204 (step S801), and then, is brought 
into the call out restriction state (step S703). In 
the case that the call out restriction is not being 
established, the wireless terminal apparatus 102 sets 
such a fact that the call out restriction is not being 
established into the call out restricted area 205 (step 
S802) . 

Also, the wireless terminal apparatus 102 judges 
as to whether or not a location registration 
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restriction is being established based upon the 
wireless channel restriction information of the 
received notification signal (step S803). In the case 
that the location registration restriction is being 
established, the wireless terminal apparatus 102 sets 
such a fact that the location registration restriction 
being established into the location registration 
restricted area 206 of the RAM 204 (step S804), and 
then, is brought into the location registration 
restriction state (step S703) . To the contrairy, when 
the location registration restriction is not being 
established, the wireless terminal apparatus 102 sets 
such a fact that the location registration restriction 
is not being established into the location registration 
restricted area 206 (step S805). 

When the wireless terminal apparatus 102 is 
entered into the mode of call out/location registration 
restrictions, even if a call out request is issued from 
the main board 104 (step S704), this wireless terminal 
apparatus 102 immediately holds the call out request so 
as to restrict the call out, while the wireless 
terminal apparatus 102 does not transmit wireless 
signals (step S705)* In other words, when the call out 
request is issued from the main board 104 (step S806), 
the wireless terminal apparatus 102 checks as to 
whether or not the setting condition of the call out 
restricted area 205 is under call out restriction (step 



5807) . When the setting condition is under call out 
restriction, the wireless terminal apparatus 102 sets 
this call out request as the holding operation (step 

5808) . 

To the contrary, when the setting condition is not 
under call out restriction, the wireless terminal 
apparatus 102 executes the call out sequence in answer 
to the request of the main board 104 with respect to 
the wireless base station (step S809). 

Also, in such a case that a location registration 
request is issued from either the main board 104 or the 
wireless process unit 212 (step S810), the wireless 
terminal apparatus 102 checks as to whether or not the 
setting condition of the location registration 
restricted area 206 is under location registration 
restriction (step S811). When the setting condition is 
under location registration restriction, the wireless 
terminal apparatus 102 sets this location registration 
request as the hold operation (step S813). To the 
contrary, when the setting condition is not under 
location registration restriction, the wireless 
terminal apparatus 102 executes the location 
registration sequence (step S812). 

Also, the wireless terminal apparatus 102 checks 
as to whether or not there is such an operation set to 
the hold operation (steps S814 and S817). When the 
hold operation of the call out is present, the wireless 
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terminal apparatus 102 checks as to whether or not the 
call out restricting operation is released with 
reference to the call out restricted area 205 (step 
S815). When this call out restricting operation is 
released, this wireless terminal apparatus 102 executes 
the call out sequence (step S816). In this call out 
sequence defined at the step S816, when the wireless 
terminal apparatus 102 is connected to the call out 
destination, this wireless terminal apparatus 102 
notifies the completion of this connection to the main 
board 104. Thereafter, the main board 104 performs 
such a communication operation which is predetermined 
when the call out request is previously held. It 
should also be noted that this call out request 
corresponds to a call out request issued via the 
central managing apparatus 110 to the public line 113, 
or another call out request issued to the central 
managing apparatus 110 so as to transmit data to the 
central managing apparatus 110. 

Also , when there is such a hold operation of a 
location registration, the wireless terminal apparatus 
102 checks as to whether or not the location 
registration restriction is released with reference to 
the location registration restricted area 206 (step 
S818). When the location registration restriction is 
released, the wireless terminal apparatus 102 executes 
the location registration sequence (step S819). 
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Also, in the case that the above-described 
wireless base station 111 completes the subscriber 
registration operation with respect to such a wireless 
terminal apparatus (for example, wireless terminal 
5 apparatus 102) whose subscriber registration has not 
yet been accomplished, this wireless base station 111 
releases the subscriber registration mode (step S706). 
Alternatively, it should be understood that the above- 
explained releasing operation of the subscriber 
10 registration mode defined at the step S706, and also 
the transmission of the notification signal for 

ry 

notifying the normal mode defined at the step S707 may 

5 

be carried out in response to an instruction issued 
M from the host 108. 

5 ; : 

□ 15 As previously described, the wireless terminal 102 

1 

which receives the notification signal of the normal 
mode executes the releasing operation of the call 
out/location registration (steps S708, S802, and S805), 
and further, releases the hold operations of both the 

20 call out and the location registration (step S709). As 
a consequence, the wireless terminal apparatus performs 
the call out sequence (step S710) and the location 
registration sequence (steps S816 and S819) based upon 
the call out request and the location registration 

25 request, the hold operations of which are released. 

As previously explained, in accordance with this 
second embodiment, in such a case that the wireless 
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base station 111 Is operated in the subscriber 
registration mode, this wireless base station 111 may 
apply such a restriction to the wireless terminal 
apparatus 102 whose subscriber registration has been 
completed in such a manner that this wireless terminal 
apparatus 102 holds to transmit the wireless signal. 
Also, when the wireless base station 111 releases the 
subscriber registration mode, since this wireless base 
station 111 commences the transmission process 
operation set under holding condition, the main board 
104 need not control the timer and the like, but can 
execute other tasks thereof . 

In the above -explained second embodiment, the 
wireless base station may restrict the call out process 
operation and the location registration process 
operation based upon the wireless channel restriction 
information of Figs. 4A to 4C . 

Next, such a third embodiment is explained as 
follows: That is, such a wireless terminal apparatus 
whose subscriber registration operation has been 
completed may execute a transmission control when a 
wireless base station receives a notification signal 
indicative of a subscriber registration mode. 

Referring now to drawings , a wireless 
communication system according to a third embodiment of 
the present invention will be described. It should be 
understood that since both an entire system arrangement 
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and an Internal arrangement of a wireless base station 
111, employed in this third embodiment, are similar to 
those of Fig. 1 and Fig. 3, explanations thereof are 
omitted. 

5 Fig. 9 is a schematic block diagram for 

representing an internal arrangement of a wireless 
terminal apparatus 102, or 103 employed in the wireless 
f=i communication system of this third embodiment. 

"5 Reference numeral 901 shows a control unit of a 

'''Z 10 wireless communication unit. This control unit 901 

fn 

l\l contains a subscriber registration setting function 902 

I y 

''''^ and a cell out location registration restriction 

function 903. The subscriber registration setting 
H function 902 is operated as follows. That is, when a 

§ : I 

C3 15 power supply is turned ON and no subscriber 

registration operation is performed in any of the 
wireless base stations, the control unit 901 is 
automatically set to a subscriber registration setting 
mode and executes a subscriber registration process 

20 operation. The cell out location registration 

restriction function 903 is operated as follows. That 
is, in the case that a notification signal indicative 
of a subscriber registration mode is detected and this 
notification signal is transmitted from such a wireless 

25 base station to which this wireless terminal apparatus 
has been registered under such a condition that the 
subscriber registration to the wireless base station 
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has been completed, this call out /location registration 
restriction function 903 restricts such a transmission 
process operation as a call out process operation and 
also a location registration process operation. 

The control unit 901 is arranged by a computer 
which is operated in accordance with a computer 
program. A memory 901M stores therein this program. 
In such an operation mode that this program is supplied 
from either a floppy disk (not shown) or a compact disk 
(not shown) to the control unit 901, this floppy disk, 
or compact disk corresponds to such a storage medium 
for storing therein this program readable by the 
control unit 901. Alternatively, this program may be 
supplied from an external program supply source (not 
shown) via an antenna 911 to this control unit 901. 

Also, reference numeral 904 indicates a RAM 
(random access memory) . This RAM 904 contains a base 
station status stored area 905. This base station 
status stored area 905 is used to manage as to whether 
or not a wireless base station to which this wireless 
terminal apparatus has been registered is set under the 
subscriber registration mode. 

Also, reference numeral 907 shows a connection 
unit used to connect a main board 104 to a main board 
105. Also, reference numeral 906 indicates a main 
board interface for interfacing a 

transmission/reception of a signal between the main 
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boards 104 and 105. 

Reference numeral 911 shows an antenna, reference 
numeral 912 denotes a wireless process unit for 
executing various sorts of process operations in order 
5 to transmit/receive a signal from/ to the antenna 911 in 
a wireless manner. Also, reference numeral 913 
indicates a channel code for encoding/decoding a 
signal. 

Reference numeral 914 shows a data communication 

10 process unit for executing various sorts of process 

operations as to a signal communicated with respect to 
the main boards 104 and 105. 

Fig. 10 is a sequence diagram for representing 
such a case that the wireless terminal apparatus 103 

15 operated under subscriber registration mode executes 
the subscriber registration process operation with 
respect to the wireless base station 111 in the 
subscriber registration mode, whereas the wireless 
terminal apparatus 102 whose subscriber registration 

20 operation has already been completed and which is 

operated under normal condition executes the call out 
restriction process operation when a call out request 
is received from the main board 104, 

Fig. IIA to Fig. IIC are/ flow charts for 

25 explaining operations of th/e control unit 901 employed 
in the wireless terminal aipparatus 102 and 103. This 
flow chart indicates a i^rtion of a computer program 



the control unit 901. It should be understood that the 
wireless terminal apparatus 102 and 103, and the 
wireless base station 111 are operated as follows, 
since the control unit 901 and the control unit 301 
execute the programs which are stored in the memory 
901M and the memory 301M. 

First, a subscriber registration mode transition 
request is issued from the host 108 with respect to the 
wireless base station 111 (step SIOOO) . 

The wireless base station 111 sets such a fact 
that the present mode is the subscriber registration 
mode into the restriction notification signal area 306 
of the RAM 304, and the operation mode of this wireless 
base station 111 is transferred from the normal 
operation mode to the subscriber registration mode 
(step S1002). Then, the wireless base station 111 
commences a transmission of a notification signal of 
the subscriber registration mode (step S1003). In 
other words, the wireless base station 111 transmits 
such a system information notification message 400 in 
which the bit 401 of Fig. 4B is set to "1", the bit 402 
of Fig. 4C is set to "0", and the bit 403 is set to 
"0". In this case, the bit 401 of "1" (shown in 
Fig. 4B) indicates that this notification signal is 
equal to the notification signal of the subscriber 
registration mode. It should also be noted that in 
this third embodiment, since the wireless terminal 



- 37 - 



apparatus 102 and 103 do not refer to the bits 402 and 
403, these bits 402 and 403 may be freely set to "0", 
or " 1 " . 

Since the wireless terminal apparatus 103 has 
already accomplished the subscriber registration 
operation and is operated under the normal mode, when 
this wireless terminal apparatus 103 receives such a 
notification signal of the subscriber registration mode 
transmitted from the wireless base station 111 to which 
the wireless terminal apparatus 103 has been registered 
(steps SllOl, S1107, and S1108), this wireless terminal 
apparatus 103 sets such a fact that the wireless base 
station 111 is operated under the subscriber 
registration mode into the base station status stored 
area 905 of the RAM 904 (step S1109). Then, the 
operation mode of the wireless terminal apparatus 103 
is brought into such a call out /location registration 
restriction mode by which the call out/location 
registration operations are limited (step SlOll). 

It should also be noted that when the bit 401 
(namely, bit for notifying as to whether or not 
wireless base station (CS) corresponds to a subscriber 
data writing station) shown in Fig. 4B is equal to such 
a subscriber data writing station (namely, "1"), the 
wireless terminal apparatus judges the subscriber 
registration mode. , 

When the wireless teiritn^niaj/ apparatus 102 is 
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When the wireless terminal apparatus 102 is 
entered into the mod^ of call out/location registration 
restrictions, ^^eji if a call out request is issued from 
the main boaM^^^^XJ^-'^tep S1012), this wireless terminal 
apparatus 2^2 immediately sends a disconnect display to 
the maip board 104 (step S1013) so as to restrict the 
call yOut . 

In other words, when the call out request issued 
from the main board 104 is detected (step SlllO), the 
wireless terminal apparatus 102 checks the setting 
content of the base station status stored area 905, and 
judges as to whether or not the status of the wireless 
base station 111 corresponds to the subscriber 
registration mode (step Sllll). When the status of 
this wireless base station 111 corresponds to the 
subscriber registration mode, the wireless terminal 
apparatus 102 executes a disconnect process operation 
for notifying a disconnect display with respect to the 
main board 104 (step S1112). 

To the contrary, in the case that the status of 
the wireless base station 111 does not correspond to 
the subscriber registration mode, the wireless terminal 
apparatus 102 executes a call out process operation 
with respect to the wireless base station 111 in 
response to a request issued from the main board 104 
(step S1113) . 

It should also be noted that even when the 
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location registration request is issued from the main 
board 104, the wireless terminal apparatus 102 
transmits a disconnect display to the main board 104 so 
as to limit the location registration operation in a 
similar manner to the call out request. 

Also, in the case that the received notification 
signal corresponds to the notification signal of the 
normal mode, namely, when the bit 401 of Fig. 4B 
indicates such a subscriber data not -writing station 
(namely "0"), the wireless terminal apparatus 102 
judges that the subscriber registration mode of the 
wireless base station 111 is released (step S1114), and 
then, sets such a fact that the subscriber registration 
mode of the wireless base station 111 is released, 
namely the present mode is the normal mode into the 
base station status stored area 905 (step S1115). 
Thereafter, this wireless terminal apparatus 102 
releases the call out/location registration restriction 
(step S1014) . 

Subsequently, the wireless terminal apparatus 102 
accepts both a call out request and a location 
registration request, which are issued from the main 
board 104. 

On the other hand, when the wireless terminal 
apparatus 103 judges that the subscriber registration 
has not yet been completed while the power supply is 
turned ON (step SllOl), the operation mode of this 
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wireless terminal apparatus 103 Is automatically 
brought into the subscriber registration mode (step 
S1102), and also the wireless terminal apparatus 103 
executes to retrieve such a wireless base station 
operated in the subscriber registration mode (steps 
SlOOl and S1103) . 

Thereafter, when the wireless terminal apparatus 
103 finds out such a wireless base station 111 which 
transmits the notification signal of the subscriber 
registration mode (steps S1004 and S1104), this 
wireless terminal apparatus 103 transmits a link 
channel establishment request to this wireless base 
station 111 (step S1005) . When a link channel 
allocation is received from the wireless base station 
111 (step S1006), this wireless terminal apparatus 103 
establishes a link between the terminal apparatus 103 
and the wireless base station 111 (step S1105), and 
then, executes the subscriber registration sequence 
between the terminal apparatus 103 and the wireless 
base station 111 (steps S1007 and S1106). 

It should also be noted that when the bit 401 
(namely, bit for notifying as to whether or not 
wireless base station (CS) corresponds to a subscriber 
data writing station) shown in Fig. 4B is equal to such 
a subscriber data writing station (namely, "1"), the 
wireless terminal apparatus judges the subscriber 
registration mode. 
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wireless terminal apparatus 103 Is accomplished, the 
wireless base station 111 notifies a success of the 
subscriber registration operation to the host 108 (step 
S1008), and executes the releasing operation of the 
subscriber registration mode (step S1009), and then, 
transmits the notification signal of the normal mode 
(step SlOlO). In other words, the wireless base 
station 111 transmits such a system Information 
notification message 400 in which the bit 401 of Fig, 
4A is set to "0", the bit 402 of Fig. 4C is set to "0", 
and the bit 403 is set to "0". In this case, the bit 
401 of "0" shown in Fig. 4B represents that the 
subscriber registration mode is released. It should 
also be understood that since the wireless terminal 
apparatus 102 and 103 do not refer to the bits 402 and 
403 in this third embodiment, these bits 402 and 403 
may be freely selected to be "0", or "1". 

Alternatively, both the releasing operation of the 
subscriber registration mode defined at the step S1009 
and the transmission operation of the notification 
signal for notifying the normal mode defined at the 
step SlOlO may be carried out by receiving an 
instruction sent from the host 108. 

Also, when the subscriber registration operation 
is accomplished, the wireless tejrmlnal apparatus 103 
releases the subscriber registration mode so as to 
carry out the no3rmal communication . 
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carry out the noi^m^ communication . 

In accordance with this third embodiment, in the 
case that the operation mode of the wireless base 
station is brought into the subscriber registration 
5 mode, this wireless base station can control that this 
wireless terminal apparatus does not transmit the 
wireless signal. As a result, while the useless 
traffics of the control channel can be avoided, this 
wireless communication system can contribute the 
10 effective utilization of the control channels. 
in Next, a description will now be made of a wireless 

g communication system according to a fourth embodiment 

of the present invention. It should also be understood 
that an entire arrangement of this wireless 
15 communication system, an internal arrangement of a 

wireless base station 111, and internal arrangements of 
wireless terminal apparatus 102 and 103, according to 
this fourth embodiment, are similar to those disclosed 
in Fig. 1, Fig. 9, and Fig. 3, respectively. 
20 Fig. 12 is a sequence diagram for representing 

operations of the wireless terminal apparatus 102 
operated under normal condition in such a case that the 
wireless base station 111 is operated in the subscriber 
registration mode. It should be understood that since 
25 a process operation of the wireless terminal apparatus 
103 for executing the subscriber registration process 
operation is similar to the above -explained process 
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explained with reference to Fig* 10, a description of 
this process operation Is omitted In the below- 
mentioned description. 

Also, Fig. 13 Is an operation flow chart for 
5 describing operations of the control unit 901 employed 
In the wireless terminal apparatus 102. This flow 
chart Indicates a portion of a program which Is stored 
Into the memory 9 DIM, and Is readable by the control 
unit 901. It should also be noted that both the 

10 wireless terminal apparatus 102 and 103, and also the 
wireless base station 111 are operated as follows, 
since the control unit 901 and the control unit 301 
execute programs which are stored In the memory 901M 
and the memory 301M. 

15 First, the host 108 Issues a subscriber 

registration mode transition request to the wireless 
base station ill (step S1200). 

In the wireless base station 111, the present 
operation mode thereof Is transferred from the noarmal 

20 operation mode to the subscriber registration mode 

(step S1201). This wireless base station 111 starts to 
transmit a notification signal of this subscriber 
registration mode (step S1202). This notification 
signal Is such a notification signal in which the bit 

25 401 of Fig. 4B is equal to "1". 

Since the wireless termMial apparatus 102 has 
already accomplished the subscriber registration 
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already accomplished the subscriber registration 
operation and is operated in tfefe normal mode, when the 
notification signal ( namely , /notification signal having 
bit 401 that is "1") of the subscriber registration 
5 mode sent from the wireless base station into which the 
wireless terminal apparatus 102 has been registered is 
received (step SISOCKJ , this wireless terminal apparatus 
102 sets such a fa.pt that the wireless base station is 
operated under the subscriber registration mode into 

10 the base station status stored area 905 of the RAM 904 
(step S1301)./ The operation mode of the wireless 
terminal apparatus 102 is brought into the call 
out/location registration restriction mode by which the 
call out/location registration operations are limited 

15 (stepr S1203) . 

It should also be noted that when the bit 401 
(namely, bit for notifying as to whether or not 
wireless base station (CS) corresponds to a subscriber 
data writing station) shown in Fig. 4B is equal to such 

20 a subscriber data writing station (namely, "1"), the 
wireless terminal apparatus judges the subscriber 
registration mode. 

When the present operation mode is entered into 
the call out /location registration restriction mode, 

25 even if the call out request is issued from the main 

board 104 (step S1204), the wireless terminal apparatus 
102 holds this call out request (step S1205) in order 
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to restrict the call out operation, and restarts the 
reception of the notification signal. 

In other words, when the call out request is 
issued from the main board 104 (step S1302), the 
5 wireless terminal apparatus 102 checks as to whether or 
not the set data of the base station status stored area 
905 corresponds to the subscriber registration mode 
(step S1303). When this set data corresponds to the 
subscriber registration mode, the wireless terminal 
10 apparatus 102 sets this call out request as the hold 
operation (step S1304) . 

To the contrary, in the case that the status of 
C3 the wireless base station 111 is not equal to the 

M subscriber registration mode (namely, wireless terminal 

n 15 apparatus 102 is not operated under call out/location 

• ^ 

registration restriction mode), the wireless terminal 
apparatus 102 executes the call out sequence with 
respect to the wireless base station 111 in answer to 
this call out request (step S1305). 

20 After the wireless base station 111 has 

accomplished the subscriber registration operation of 
such a wireless terminal apparatus whose subscriber 
registration has not yet been completed (namely, 
wireless terminal apparatus 103 and the like), this 

25 wireless base station 111 releases the subscriber 

registration mode (step S1206), and then, restarts to 
transmit the notification signal of the normal mode 
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(namely, such a notification signal that bit 401 of 
Fig. 4B is equal to "0") (step S1207). 

When the wireless terminal apparatus 102 receives 
the notification signal of the normal mode (namely, 
5 notification signal in which bit 401 is equal to "0") 
in which this subscriber registration mode is released 
(step S1306), the wireless terminal apparatus 102 sets 
such a fact that the subscriber registration mode of 
the wireless base station 111 is released into the base 
10 station status stored area 905, namely, sets such a 
fact that the operation mode of the wireless base 
station 111 corresponds to the normal mode (step 

51307) , and then, releases the call out/location 
registration restriction (step S1208). 

15 Also, if there is such a call out set under hold 

operation at the same time when this call out/location 
registration restriction operations are released (step 

51308) , the wireless terminal apparatus 102 releases 
this hold operation of the call out (step S1209), and 

20 then, executes the call out sequence in order to 

commence the held call out (steps S1210 and S1309). 

It should also be understood that this fourth 
embodiment has described the mode under which the call 
out process operation is held. 

25 To the contrary, in accordance with a modification 

of the present invention, even when a location 
registration request is issued, the wireless terminal 
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apparatus 102 holds this location registration request 
so as to restrict the signal transmission from the 
wireless terminal apparatus. Also, when the subscriber 
registration mode is released, if there is such a 
5 location registration under hold operation, then the 
wireless terminal apparatus executes the position 
registration operation. 

As previously explained, in accordance with this 

f 3 

hJ fourth embodiment, in such a case that the wireless 

P 10 base station 111 is operated in the subscriber 

Cn registration mode, this wireless base station 111 may 

I y 

£0 apply such a restriction to the wireless terminal 

p apparatus 102 in such a manner that this wireless 

Lj, terminal apparatus 102 holds to transmit the wireless 

l-S 15 signal. Also, when the transmission operation is held 
and the wireless base station releases the subscriber 
registration mode, this wireless base station 
immediately commences the process operation set under 
holding condition. As a result, the main board 104 
20 need not control the timer and the like, but can 
execute other tasks thereof. 

Alternatively, a transmission process operation 
such as a data packet executed from a wireless terminal 
apparatus to a wireless base station may be restricted 
25 in the wireless communication system according to the 
present invention . 

Also, in another modification, such a condition 
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under transmission restriction is displayed on a 
wireless terminal apparatus operated under transmission 
restriction, by which a user is notified. In 
accordance with this modification, the following 
problem may be avoided. That is, although the user 
issues the call out request, errors happen to occur 
many times, so that this user misunderstands that the 
wireless terminal apparatus is brought into the 
malfunction. 

While the wireless communication system according 
to the present invention has been described based upon 
the various preferred embodiments, the present 
invention is not limited to those embodiments, but may 
be modified, changed, and substituted without departing 
from the technical scope of the invention. 

That is to say, in the foregoing descriptions, 
while the communication control apparatus 100 and 101 
are separately arranged by employing the wireless 
terminal apparatus 102/103, and the main boards 
104/105, the process operations of the wireless 
terminal apparatus 102/103 are mainly explained. 
Alternatively, the transmission restrictions according 
to the present invention may be carried out on the side 
of the main boards 104/105 of the communication control 
apparatus 100/101. Also, while the central managing 
apparatus 106 is separately arranged by employing the 
wireless base station 111 and the main board 115, the 
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wireless base station 111 controls the notification 
signal • Alternatively, this notification signal 
control operation may be carried out on the side of the 
main board 115 of the central managing apparatus 110. 
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